09-08-14;13:12 l^^^UM ANTONELLl ;03 542 50981 # 2/ 7 

1021.43559X00 

IN THE UNITfib STATES F^ATENT AND TRADEIUIARK OFFICE 

ApptlcantS! Yuasa, et ai. 
Serial No.: 10/787,222 
Filed: i2/27/2004 

Title: POSITIVE ELECTRODE MATERIAL, ITS MANUFACTURING 

METHOD AND LITHIUM SECONDARY BATTERY 

Alt Unit 1745 

Examines Crepeau, J. 

Conf. No.: 4833 

DECLARATION UNDER 37 CFR 1.132 , 

Commissioner for Patently 
. P. O- Boy 1460 
Alexandria, VA 2231 3-1450 

Daar Sin 

L Toyotaka Yua^, declare as foltowfi: 

1. I am a citizen afJ^pmi etncf am employed as a Senior Engineer by Hitachi 
Ltd.p the headguaiters of which Is located at New MarunouchI BIdg. 5-1 ; 
Marunouchi 1-ohom&, Chiyoda-ku, Tokyo lDa-B22D, Japan. I graduated 
from Graduate Sohool of Science and Technology of Tsukuba Unlversityj 
with a master's degree in 1889* I have been employed by Hitachi Ltd. 
since 1989 and have conducted research concerning 'Vfring of oxida&on 
superconductors" from 1989 to 2001, and "positive electrode materials for 
lithium secondaiy batterfes" from 20D1 to 2009. 
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2. I am a co-Inventor of th© invention diseloaed and claimed in the above- 
identtRed application, 

3. I have read the offics action maHed on March 10, 2009. and understand 
that the Examlnefs po^mn is that no deer drlferenoe In strwoture can be 
9een between the photos on "Sheet No. 1' and "Sheet No. 2" BUbrrttSad 
with the Amendment and Submission Under 37 CFR 1.114 ffled January 
21 , 2009 end attached hereto, except a difference In absolute pertlde size 
between both the primary particles and seoondaiy particles. 

A, i conducted measurements of primary partlds sizes of the powders shown 
in "Sheet No. 1 " and "Sheet No. Z" and obtained the result that the 
average primary partlde size of the powder ehown in "Sheet Mo; i ' is 
0.2868 ym and th© mtage. primary partieto stee of the powders shown In 

"Sheet No. 2" Is 0.61 65 M"^- 
6. The following exporiments were conducted by m© or under my supetvlslon 
to demonstrate that the sintering temperatyr© difference of 70''C produces 
dlf^rent products. 

6. Exp^ments: 

a. Powdering and Mixture; 

i. Weighing: NicKel oxlds. manganese oxide, and cobalt<«dde 
wer© weighed to bo a mola ratio of Nt Mn: Oo-33:33:33 and 
then v/ere mixed. 

ii. Slurtylng: Ion exchange water was added to the mbcture so 
that the contents of powder in the slurry should become 10- 
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30 wt%. 

Ul. Pulverteation: The slurry and zlrconfa balls of 2 mm and S 
. mm In diametervtfere Introduced into a polyethylene pot, and 
then was subjectto ball mill fMilverization for 24 - 4B hours, 
at rotation of 1 Hz untn the average diameter became 
approximately 0. 5 ni. 
iv; Povuderfng: Tne sluriy and zlroonla beads of 0.3 - 0.5 mm In 
dlam^erwere intioduced into a media agrtated.type 
powdering macNne to genetafe Rilmary particles of 0,1-0.3m 
m In diameter. ^^^^ zJroonia beads were remofvcd from the slurry, 
b. GranulaSon: The weight of raw powder In ihe slurty was meaBored 
based on speetfte gravity, and 0.1 - 1 .0 M% Of polyvinyl alcoto^ 

(PVA) relative tD taw powder was added as binder to tha siuny. 
The slurry was dried by atomlzallon by usingi a four fluid nozzle 
type atornfeer to genei^te granulated particles. 

e. Baking and CtassRIoalion: 

I. .Baking: The gtattulated particles were Introduced irrto a hfeh 
purity alumina veaael. and were pre-baked at SOD - 600 *C 
for i 0 hours to Improve the bonding proparly bofeween 
parHdes due to heat dtesodatlon of PVA and beWng. Then, 
IHhlum hydroxide and lithium cartsonate were added to m 
pro-baked particles so that Gthium contsnfe became 1-1 .T 
mol with respect to transltlort me-tate. The powdar mbclure 
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was again intpocluoed Into the alumina vessel and main- 
baked at SOQ "C for 10 hours to procfcice sample "A", and at 

i 

fl75 'C for IP hours to produce sample "B". 
H. Classification: The samples of positive ©lecirooB unamw 

v/era classified with Steves of 22 - 24 y m to ramav© tara©- 

slzed par&cfes. 

d. Manufacturing ofTestEleotnade: The cteseffied positive 

material, qarbon-containing oonducBv© material, and 8 wt % of 
polyvinyCdenetluorlde dfeeolved In N-methyl-pyrTolidone CNMP) 
w&e mteed atwaIgM ratio of 88; 10.7: 4.3. The mixture wa© 
appfied on aluminum etectrio collector of 20p m in thickness by 
using a tilade coater having a gap of 100 p m. Than it was dried at 
SO -C for 1 hour and a dtek of IS mm in diameter was mad© by 
punch press. Further, Ht vwl»s dried at 120 fbr 3 hours under 
vacuum eiroumatances. and was pressed to bs elertfode density of 
2.6 - 2.7 g/wti3 to produce a test positTve etectrodo. 

e. EsamaHonofchargeAfisoharge properties by using Modal cell: 

. I. Manufeioturing of Model Cell: The eleotiieraslstance was 
evaluated by using three pole type model cell configured 
aimtlarly to electric battery. The test positive electrode as an 
electrode, aluminum electric collector. lHWum metal as 
opposite elediode, and lithium metal as reference electrode 
were accumulated via separators immeiaed with electrolyte 
4 
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and were pressed beiween a pair of BtatnXess steel plates which 
were fixdd With botts under a pradeta'mlned torque. These plates weire 
positioned h glBiSs vessel to which electrolyte was added. In 
preparing the electrolyte, ^hylene cerbonate, dimethyl- 
carbonate, and diethyl-carbonate at volume ratio of 1 
were mixed to make a solvent, to vvhloh lithium S-fluoride 
phosphate v^s d^olv^d to 1 mol/i. 
[i. Charge/Discharge Test: The oharige/dlscharge properties of 
the model cell were evdiuatdd by using e charge/discharge 
test machine. At first, the model eel! Was charged at 
constant electric current of 1 ,D mA and constant electric 
voltage with upper limit voltage of 4.3 V fbr 6 houm ea stop 
conditions. Then, the model c^ll wae discharged 3 cycles at 
constant electric cun^ertt of 1 ,0 mA and lo^^ limit voltage of 
3.0 v. Thus, the model cell was Initialized. The initialized 
model cell wee charged to 4t3 V, end then WB^ copied down 
to "30°C. The model cell was discharged et constant elec&rio 
current of S,1 mA and lower limit voltage of 3.0 V. As the 
results, the discharge i^pecity of ''Sample A" was 4.6 
mAh/g, ^nd the dtecharge capacity of "Sample B" was 9.5 
mAh/g. 

f. Notes: 

L "Sample A" which wae made at baking temperature of 900°C 

5 
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fop 10 hou{^ coirasponds tg Comparative Stample 1 

« * 

disclosed inihespKmcatlon* 
il "Sample B" wtw mads at bawng tsmpefature of 975*c for 10 
hwra and Ihe dbCharoB cApwAt/ ef "Sampte B" was 9.5 
mAh/g at SO'O. On *e other hand, fixafflpte 1 disposed In 
the spedflBatiofl vwas rnado at baklngtemperaturB of 1000 
for 3-10 hotjr» and 1t\e dischars© capacMy of Bample 1 
w9l0niAWg«-30-C. <3omparfng "SampJo B" vs«h 
Exetfnple 1 . "Sample 8' was macte Sit lower baldng * . 
t«mpeiBtui9, and sittteringvuas mat fully completed. 
Therefara, tho dtediarge capacity thereof waS alttUfe tower. 

7. Based on th9 -foresoinst I conclude ttiat tha sintering iemparatuis 
^R^r«n99ef70*OpradUCQ&dlflbrant'preidu(St9. 

8. 1 d^eiaiB thataU Btatanwnt* made herein of my own knowledgd ar» true 
«nd Hiart all statemonis mada on Irrfonnaiaon and Isollef we bflffisved lo be 
tru«; and tofriar ftotthesa statements vnm made with the Knowledge 

that v/niful false statements and mo like so mad^ aro puntehabte by tine or ■ . 
Imprteonment, or both, under Section 1 001 of TiUe 18 of th» United States 
Code and that stieh wHlRiI feiea statemente miy Jeopardize the validi^ of 
' the app^^afion or any patent issued thereon* 
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